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Septenrber 28, 1992

lv1r. Rrrbert A. Prescott
Topaz Betylliunt Venlure
P.(). Rox 2tl0
Delta. UT 84624

RE: Revised Ground Water Discharge Pennit
Application

Dcar lvlr. Prescott:

We hzrve reviewed your revised ground water discltarge permit application received on July 23, 1992.
Several issues, including some nrentioned in our eallier corespondeuce, need t<l be addressed.

Cicucral Colnments:

We plan to issue a corubined Conslruction and Ground Water Permit for the facility. when the

rcquilenrerrts for the pennits are futfilled. Subsequent disposal of sanilary wastewater will be approved

try the Central Utah District Healdr Dept if the sanitary wastewater flow is less than 5,000 gallons per day
(Cpd). Otherwise, plans for the tlisposal system must be subrnitted to the Division for review and

approval.

Gerreral Comlnents on ilte Wastewater Impountlment and Spent Ore Cell :

Your reporl containetl au analysis o1' a sanrple of raffinale from metallurgical lesting. This santple
contafuretl seveml constituenls which greatly exceed the Utah Ground Water Quality Standards as follows:

Kcrnrcth 1.. Alkerrra
Erccudec Drcctor

D,rrr A. Ostlct, It.E.
DiRctor

A. *TDS

B. +*SC)4-1

C. *Zn

D. *Se
*Also exceed MCL's

E.
F.
G.
H.

't Hg
*Pb
*F
Ag

I. *Cr
J. *Cd

K. **Be
L. *Ba

** Exceed draft MCL's

In lnost settings. such wastewatcr worrld need to be contained in an impoundrnent which incorporated at

least one llexitrle membrarre liner and a leak detectiou syslerlr. We u'ge Topaz Beryllitrm to caref'ully
evalua{e the feasibility of a rnore protective liner design than the one proposed. This may allow for less
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stringerrl requiremenls for contpliance monitoring, conlingency and closure plans, and may lessell the

possibility of grouncl water conlanrination and future liability for environmental danrage for tlte company.

Topaz Beryllium must demonstrate that ground water protection levels will not be exceeded before the

permit is issued, by compliance monitoring during tlte tenn of the pertnit and also post-closure as

necessaty. An earthen liner will require a stricter compliance monitoring plalt than a synthetic liner

system. lt is also likely that leachate from the spent ore will have similar cbemical characteristics, so lhe

tlisposal cell will have similar requirements, although desigrr of this cell will be different because it will
be uscd lbr storage of a solitl materidl. The use of eartbcn liners may be acceptable if you are able to

dcmolrstrnte that conlamiuants will be attenuated and rnaintaincd on your property. The existence of an

rrpwnrtl hytlrnulic gradielrl hetrveen tleep confilted aquifers nntl the shallow water tttble aqrtifer would be

g[ grcat ilrrporlance in evaluttilrg conlmriniurt tlarmport al llte site, atrd tltis should be demottstrated

colrclusively. Properties of engineered portions of the containmenl system and subsurface native soils

must also be known accurately elrough to allow meaningful cotttnminanl transport modeling. Accordingly,

bottont linc.rs possibly could he constructed by scarifying, ntixing and recontpacling the native soils as

necessary to 95Vo tlensity with uroisture content abottt2Vo greater than optirnum. Hydraulic conduclivity
of the entire liner must be established by an approprinte QA/QC program. An acceptable method is

altnched for reference.

In order to use an earthelr liner design, Topaz Berylliurn must tlemonslrate tlrough contaminant transport

analysis that ground water protection levels will not be exceeded during the facility's operation and after

closrue. Such analysis will require thorough knowledge of the local ground water flow system, wastewnter

alrtl leachale chernislry. antl geochenlical properties of the aquifer atttl vadose zone malerials. Tltis
analysis nrust inclutle both the shallow watei table aquifer antl upper confine<l aquifer, unless investigation

indicates that tlte confilecl aquifer will not be atlected by tlte tacility.

As sfnted in our lctter of Aptil22,1992, specific conlingency and closure plans would be required if
Topnz Beryllium chose an earthen lincr design. The cureltt subrnillal does not address these requiremetlts

for the wastewater hgoorr and the spent ore tlepository. These plans should contain statements which
conunit the company to take actions which would preveut ground water contamination after prolection

levels iue exceeded in a tlowngradient monitor well during operatiott of the facility, and also after closure

of the impourrdment and depository.

Preliufnary project drawings and specificatious may be subntittecl now, incorpor&ting the comments in
this letter. This would help keep the project urovittg toward completion.

Wastewaler Lagoon:.

Because the proposed lagoon <lesign has the potenlial to affect both the shallow water table aquifer and

the upper conlined aquifer, bolh of these hydrogeologic units must be monitored, uuless it can be

delnonstrated that the conffuled aquifer would not be affected by the facility. A meaningful ctuupliance
nulritoriug well network can be designed only wben the site's hydrogeologic characteristics are well
krrown. lt is particularly irnporlant to have detailed knowledge of the horizontal and vertical bytlraulic
gratlierrts and the degree of inlerconnection between lhe two aquifers. Background ground water quality
antl protection levels may need to be established for both aquifers. Backgrountl water quality for the waler
table aquifer should be based on neiuby upgradient or lateral gratlient groutd water in this same
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hytlrogeologic unit urrafl'ected by discharge from lhe flowing well on the site. All rnonitor wells must be

screcned exclusively wilhin either the water lable aquifer or upper conlitted aquifer, but not across bolh.

Spacirrg lretween downgradient wells ilr the water table aquifer (placed as close to the lagoon's perimeter

as practical) nrust take into account the potential dispersion which would occur in the underlying aquifer

nraterials. Tfte nronitor well network nrust be able to tletect a contantinant plume liom a point source lelk
in tle celter of the irnpoundnrent as rapidly as possibte. Because the upper coltfined aquifer is less likely

to be alTec:ted by tlischarges, fewer wells may be needed as long as the hy<lraulic gradient remains upward

and protection levels ale not exceeded in the water table aquifer wells. lf the vertical hydraulic gradient

is dgwlrwiutl, wells iu the coufiued aquifer shoultl be capable of detecting plumes which may preferentially

l'lorv in l5e lnore permeable lrraterials ol'the confined aquifer. lf the hydraulic gradient is downrvard, such

pluures nray be tlelectetl in lhe conliued aquiler before tltey reach the water table monitnr wells.

Spent Ore Disposal Cell

Tqpaz Berylliurn must demonsfate by contaminant tfmsport modeling that leachate from the disposal cell

will nql caliJe an cxceetlance of ground wilter prolection levels al lhe contpliance monitoring wells.

Assulrrirrg that lrraterials placed irrtr.l the cell woultl ttot be free-drainittg, such leachate woultl be produced

by infiltration ol'railr anrJ snowrnelt into lhe spent ore. Accordingly, a prediction should be made of the

clrernistry of the leachate, alrd a bottom liner and fittal cover should be tlesigned which woultl lninimize

infiltration, leachate folmation and dischnrge to levels which would be acceptable for the site

ch:uacteristics as tlcterminetl by colrtlminant tlansport pretlictions. Continuous construction is pr<lposed

1pr l1e spellt ore tlisposal cell. The cell should be kuge enough to operate for a minintum rturnber of years

betbre expansion is necessary. Sizing for 5 to l0 years is recommended. The operating plan for the cell

shopld also nrinimize the tirne the spent ore is exposed to precipitalion before installation of the ffural

cover.

T1e latest report ittdicates lhat the tailirrgs placed inlo lhe reposiltuy wottltl ctlnlain about 307o waler.

although they would not be li'ee-draining at first. As the ore is stacketl lo about 20 feet deptlt, tlte report

ildicates lhat ttle loatlilrg would compress the lower levels of ore materials so tltat their pernteability

rvoutrl be around 2 x lO-7 cm/sec. It is likely that water woultl be squeezed out of tbe material attd cause

a discharge to the underlying soils or ground water. Design of the disposal cell should take this discharge

into ilccount.

Ore Fleap arul Pottds:

l. An analysis of the heap structural stability should be submitted with lhe preliminary design.

2. The asphalt covcr and the synthetic flexible membrane liners sltould be annlyzed for compalibilify
and corrosion resistance with the leaclntes. The nrarrufactufer's design lilerature on tlds should

be subrnitted with the preliurinary plans and specilications.

3. Heaps will need to have a tlual perimeter liner installed. An example <lrawing of this is included.
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4. If any leachale leakage is detected, leaching would discontinue and repairs commence. This does
nol inclutle pad perinreter leaks. This leakage rnusl be coner:ted within a week. Parl leaching
woultl not need to be stopped unless the perimeter leak detection system leakage exceeded 0.25

spd.

5. For each pond, maxirnum allowable leakage rate fur(o the individual leak detection system is 200
gallons per acre per tlay. The effected pouds must be closed if leakage exceeds this amounl.

Plcasc ctlrrtrct Messrs. Novak or Rupp if you have any questions or woultl like to meet with us on these
issucs.

Sincerely,

^0^ 
a, eN*

Don A. Ostler, P.E.
Director

Etrclosure

DAO:nuy'rvg

cc: JBR Consultzurts
Bruce Hall, Cenlral Utah District Health Dept.
Wayne Hedberg, Div. of Oil, Gas, Mining
Roger Foisy, Dislrict Engineer
Bureau of Land Management
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LAGOON LINERS
Design, Testing and Construction

Qmalnty Aomro! and Asswrance Mlethad

This qrethod when usecl to design liners, may not always be effective. It is possible to

acltled retiability, and a cleeper understanding of the soils by irnplententing a more

testing prograrn to conelate fielcl permeability to lab penneability, density, plasticity ir

graclation, ancl other piu'ameters. The procedure listed below is considered an acceptalrle

to satisfy the requirements of R317-3, Chapter 10, seepage requirernents. Other cor

methods rnay be proposed in order to satisfy the requiremellts.

l. DESIGN:

Candiclate Lilrcr ldentification and laboratory Testirrs: It is necessaly to identify ancl I

test ntaterial to tlualify it ars a czurdidate liner for field testing. The material may be all i
an irnportecl stockpiletl soil to be usecl as a liner, or a mixture of soils. Initial testing on a

scale may lre pruclent, to experiment with mix clesign or to qualify a potential source for furt
laboratory testing.

The proposecl lirrer or nrix substrate source shoulcl be ilrvestigated by sanlpling on a gritl, w
at least oue sample for each 1500 cutric yalds of liner material, correspouding to a 200' X
X I' volume. Tests for plasticity index (Pl) ancl soil classification should be recorded for
sanrple. If a rnix clesign is proposed, the PI and soil classification for it should also be done

Thence, it rnay be desirable to segregate arxl elirninate some material types to ohtain one, or
sotne cases, lnore than one soil classification type. After adjusting the material, the

clesign(s) shouLd be tested itt clesign head, using the constant head penneability test (CH

cfescrilrecl in ASTM D 2434. The maxfununr dry density (MDD) ancl moisture content (MC),
such liner materials before they are saturatecl for CHP testing, should be recoided. The
of detelmining the MDD, i.e. ASTM D 698 (standard density) or ASTM D 1557 (modifi
density) shoulcl be indicated.

To qualifu for fiel<l testing the litboratory CHP penneability of each candiclate clesigrr liner mu
be the lesser of K=l X t0-6 centirneters/seconcl or fur the case of lagoolrs deeper than six feet,
perrneability, K, required to attain Q less than 6500 gallons/acre-day. Where Q=KiA in t
Darcy equation.

Selectiort: Basecl on the findings above, a canclidate design standarcl should be proposerl for
soil type. The clesign standarcl shoulcl be selectetl with care, to ensure proper penneability,
ense of constructiorr replication. The candiclate design will be used to construct field tests.

lea.st three fielcl test patches shoulcl be constructecl, or one for each material type, whichever

,n/1+6{e*o\+ # / e{**t tr4



il. FIELD TEST THE DESIGN:

After successful field testing of the candidate liner material(s), a liner may be specifred
c-onstruction of the lagoon liner.

Test Patches: Irield test patches should be constmcted, using the specified design liner(s)
the clesigrr constnrction ruethod. The patches slroulcl then be tested by ASTM D 5093, Seal

Double-Ring hfiltrometer Test (SDRI), or. a sealed single-ring infiltrometer (SSI). T'he

is the prefened test, however it is experrsive. The SSI test rnust use-a minimum 63-inch (1.6

dianreter ring, and the shatrle factor rnay not be used to con€ct the penneability to rneet

requirements. Also, the SSI must be sealed to exclude both precipitation and e
Recortl the CHP, chy density, rnoisture content, plasticity index, sieve analysis, aud USCS
for e.ach pntch, usirrg fltr extraction tjotn each constructed patch.

If the field test patch for the design sturdartl fails to tlemonstrate minirnum

llermeability, then the liner shoulcl be reclesigned and retested. The test patch pemreability
the design stanclald nrust be the lesser of K=l X 10-6 cur/sec or in the case of lagoons
than si.r feet, the penneability, K, required to attain Q less flran 6500 gallons/acre-day.

Q=KiA fur the Darcy equation. The corrrplete results and inteqpretation of proper field patch tes

for the [iner(s) should be subrnittecl.

ur. q

C<nwnction and Moisture Content: Cornpaction aud rnoisture content specified for the lfurer nr

be consisteut with the clesign. Moisture content should be specified to be at, or above

optimunr lnoisture percentage. The liner rnust pass all density antl moisture tests rull on a
system of rnaxirnunr 100 X 100-foot grid lines, for each lift.

Line.r Clnracte:ristics: Sieve analysis zurcl the Atterberg linrits ftrr the installed liner rnust
tested on a nrininrurn of 200 X 200 tbot grids per fifi. ff a liner nraterial coarser thiut the desi
gratlation or with a smaller plasticity index is cliscovered, the material slrould be renroved. If
is desiretl to letain the rnaterial, it must be tested by CHP, and be at least equal to or less t
the pemreabil.ity of the design staurdard. lf the rnaterial will not meet the minirnum
requirements, then it must be successfully field patch tested in order to be retained.

Reference:

State-of-tlrc-Art Hydrauli<: Ccnductivity Testirrg of Contpacted Soil"s,by Joseph O. Sai,
rune 1991, EP Al600l2-9U022.
U'r'Arr l)rvrsr.)N oF WATER QuALrry APRTL 1992

QAQCRV#r.492
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LAGOON LINERS
Design, Testing and Construction

Qwality Contral andl Asswrance

SIJMMARY OF STEPS

This infornation is fumished as a sunmrary of an approvecl method. This summary should

be used without refetence to the written method.

Design:

l. Select candidate liner matelial or mix substrate.

2. Sample rrraterial at olre sarnple per each 1500 cubic yards.

Derenline rfue plasticity intlex (PI) urtl Unifiecl Soil Classifi.cation System (USCS)

fur each sample.

Segregate apcl eliprinate irtferior materials from consicleration.

Latroratoly test the proposecl liner material constant head pemreabilig (CHP) at

lreatl, usilg ASTM D 2434. T'he maximurn r.hy density standard and the tnoisture col

for the tested material shoulcl be indicated.

6. To qualify for furlher testing, the proposed liner CHP must correspond to a discharge

than 6500 gallons per acre-day, where Q= K i A in the Darcy equation'

Field Test the Design:

1. Constnrct and test lie.lcl test patches. T'he czurclidate design wiJI be used to construct

tests. At le,ast tlrree fieltl test patches should be constntcted, or one for each

type, whichever is more.

Test each the constnrcted patches using ASTM D 5093, Sealed Double-Ring Infi
Test (SDRI), or a sealed single-ring infiltrometer (SSD. Reconl the CHP, clry clens

rloisture content, plasticity index, sieve analysis, and USCS niulle for each patch,

an extraction tiom each constructed patch.

-J.

4.

Results of fietcl tests f<rr a successful material rnust conclude the design conesponcls

a tlischalge less than 6500 gallons per acre-day, where Q= K i A in the Darcy equati

The fielcl patch penneal:ility, CFIP, Unified Soil Classification System nanre, PI,

analysis graph, rnaxinrum fuy density ancl rnoisture content value should be obtained

recordetl f<rr the finat clesign liner(s). 'fhis value should be specified as the cotrstlu

standarrl.

3.

4.

5.

2.

,,.*fdtY;us' 
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2.

Construction:

1. Liner must pass all density and moisture content tests on a 100' X 100' grid for each lift

Sieve aualysis and PI will be tested on a 200' X 200' grid maximum for each lift. If
liner nratedal coarser than the tlesigrr gradation or with a srnaller plasticity inclex

discovered. the material should be removed. lf it is desired to retain the rnaterial, it
be tested by CHP, and be at least equal to or less than the permeability of the desi

standard. If the nratedal will not meet the mininrum CHP requirements, then it nrust

successfully fielcl patch tested in order to be retained.

N: Q.ASI.IMM.492
Utuh l)lvlslon of Waier Qunllty Aprll 1992
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